ABSTRACT BACKGROUND Low flow (LF) can occur with reduced (classic) or preserved (paradoxical) left ventricular ejection
Prevalence for patient groups, 30-day mortality, and overall survival in normal flow (red line), paradoxical low flow (blue line), and low ejection fraction (orange line) patients. Survival is shown by Cox survival curves adjusted for age, female sex, New York Heart Association functional class III or IV, atrial fibrillation, chronic kidney failure, diabetes, coronary artery disease, chronic obstructive pulmonary disease, left ventricular mass index, and mean gradient. Table 1) .
PREDICTORS OF 30-DAY MORTALITY. Forty-four patients (3.8%) died within 30 days following AVR.
These deaths occurred for 13 patients (6.3%) in the LEF group, 20 patients (6.3%) in the PLF group, and 11 patients (1.8%) in the NF group (p < 0.0001) (Central Illustration, Table 2 ). When observed 30-day mortality was compared with predicted 30-day mortality, the Parsonnet risk score explained the excess of mortality in LEF patients but not in PLF patients PERIOPERATIVE EVENTS. With regard to perioperative cardiovascular events, low output syndrome and the use of intra-aortic balloon pump were more frequent in the low flow and LEF groups than in the NF group (all p < 0.0001). Accordingly, the length of use of vasopressor or inotrope and the occurrence of intubation longer than 48 h were higher in the low flow and LEF groups ( Table 2) . Acute cardiac decompensation and multiorgan failure followed the same trend but did not reach statistical significance Values are mean AE SD or n (%). *Different from LEF. †Different from PLF. ‡Different from NF.
CAD ¼ coronary artery disease; COPD ¼ chronic obstructive pulmonary disease; LEF ¼ low ejection fraction; LV ¼ left ventricular; NF ¼ normal flow; NYHA ¼ New York Heart Association; PLF ¼ paradoxical low flow.
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in the PLF group. When we compared patients experiencing at least one cardiac event among acute ischemic events, cardiac arrest, low output syndrome, acute cardiac failure, intra-aortic balloon pump use, and multiorgan failure, incidence of this composite event was higher (p < 0.0001) in LEF and PLF groups than in the NF group ( Table 2) . Noncardiac events and cardiac enzyme levels were similar among groups (all p > 0.07). Patients with LEF had slightly but significant longer hospital length of stay (p ¼ 0.04) than NF patients ( Table 2) . In all models, mean gradient could be replaced by peak aortic jet velocity or aortic valve area without impact on the results. Similar to mean gradient, peak aortic jet velocity or aortic valve area were not independently associated with mortality (all p > 0.81 or p > 0.26, respectively). Among patients with LEF, low flow (e.g., SVi #35 ml • m À2 ) and low gradient (<40 mm Hg or #20 mm Hg) were not independent predictors of higher mortality (all p $0.13).
If the analysis was restricted to patients who underwent an isolated AVR or an AVR and CABG, the results were similar with an independent impact of LEF group or LVEF on long-term mortality (all p < 0.05), and there was no independent association between PLF group or SVi and mid-term mortality (all p > 0.27) (Online Appendix). Values are n (%) or mean AE SD. *Different from low ejection fraction group. †Different from paradoxical low flow group. ‡Different from normal flow group. §Composite event was calculated by at least one of the following: acute ischemic event, cardiac arrest, low output syndrome, acute cardiac failure, intra-aortic balloon pump, or multiorgan failure.
Clavel et al. It is well known that low LVEF is a powerful independent predictor of mortality after AVR, and this factor was therefore included in the calculation of operative risk scores (9) (10) (11) . Thus, it is not surprising that LVEF and LEF group were not found to be independent predictors of 30-day mortality after adjustment for operative risk score (e.g., Parsonnet risk score). LVEF also was found to be a powerful independent predictor of mid-term mortality in this study, as well as in previous studies in Bold variables are the independent predictors of mortality (i.e., statistically significant in multivariable analysis).
CI ¼ confidence interval; LVEF ¼ left ventricular ejection fraction; SVi ¼ stroke volume index; other abbreviations as in Table 1 .
Clavel et al. These findings suggest that transcatheter AVR may be superior to surgical AVR in this particular subset of patients, but more data are needed to further support this hypothesis.
Low pre-procedural mean gradient also has been associated with increased mortality after surgical (11) or transcatheter AVR (25, 26) . However, recent studies revealed that this association was, in large part, explained by the presence of low flow (2,3). Accordingly, in the present study, association between low mean gradient or low peak aortic jet velocity and mortality was no longer significant after adjustment for SVi and LVEF.
STUDY LIMITATIONS. The most important limitation of this study is the small number of operative deaths that may not allow identification of all independent predictors of operative mortality. Accordingly, due to the important differences in baseline characteristics among groups, especially between LEF and the other groups, we cannot exclude the possibility of residual Tables 1 and 3 . 
